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ABSTRACT 
 
 In 1968, Donald Shepard [3] introduced a new procedure for bivariate scattered data 
interpolation. His technique constructs the interpolated value as an inverse distance based weighted 
mean of the given values and is easily extendable to any dimension.The Shepard Interpolation 
Methods have a wide field of real life applications where scattered data are to be interpolated. Such 
data arise naturally in experiments (in physics, chemistry, biology, engineering) or as measurements of 
physical quantities (in meteorology, oceanography, optics, geodesy, geology, mining, geography, 
cartography). Except these cases where the interpolation appears naturally, there are a few applications 
which are not so obvious. We presents one of these not so direct applications: the compression of 
interpolation surfaces.The problem of compression on interpolation surfaces can be easily stated: how 
to efficiently represent a surface given by a large number of values measured on a set with a relative 
uniform but irregular distribution of interpolation nodes. The direct approach is to store the position of 
all the nodes and the values to be interpolated and then apply a scattered data interpolation procedure 
in order to plot the surface. This requires a large amount of computer memory to store the data to be 
interpolated, hence is not highly efficient. A second approach is to apply a two-stage method which 
reduces the amount of information to be stored: 1.At the first stage, a Shepard-type method is applied 
in order to compute the vales on a suitable chosen set of points X₀. 2.At the second stage a specific 
interpolation procedure is applied for the values computed at the first stage, method which has a 
higher degree of convergence than the Shepard-type method from the first stage. One example of 
second-stage method is the Xu interpolation method which can be applied only for specific nodes 
called Xu nodes (which are the analogues of the Cebyshev-Lobatto nodes in the one-dimensional 
case), hence X₀ will represent a set of Xu points. More details about this particular subject of 
interpolation theory can be found in [2], [1]. The advantage is that the Xu procedure has a very high 
rate of convergence, hence there is no need of too many nodes in order to achieve a good 
approximation of the surface. Also, there is no need to store the coordinates of Xu points, since they 
are computable from the degree of Xu interpolation formula and from the shape of the interpolation 
domain. The numerical test conducted in [2] with the modified cubic Shepard method showed high 
degree of compression (varying from 102:1 to 105:1) with a very good accuracy level for the generated 
surface. The only (small) disadvantage is that it looses the interpolation property of the original data. 
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